(9.5%), anemia (9.5%) and hyperglycemia (4.8%). The reported satisfaction rate with the treatment was 90.5 and 61.9% among patients and physicians, respectively. Conclusions: This retrospective study confirms that the clinical outcomes obtained from routine medical practice in Germany with vinflunine in the treatment of advanced/metastatic urothelial cancer are in line with the data observed in prior clinical trials.
patients are 'fit' enough to tolerate cisplatin [4, [7] [8] [9] [10] . Alternatively, patients unlikely to tolerate this regimen may be palliated with a carboplatin-based regimen, other single-agent regimens or best supportive care (BSC) [10] [11] [12] .
A number of phase II trials investigated different second-line cytotoxics or targeted agents before vinflunine was assessed. However, these second-line data are heterogeneous, highly variable and derive from limited sample sizes [13] [14] [15] [16] . In addition, the results may strongly depend on patient selection [17] . Moreover, the definition of 'second-line' varies between the different studies reported in the literature. In a phase III trial, a prolonged schedule of gemcitabine and paclitaxel was compared to six cycles of the same combination after failure of a cisplatin-containing chemotherapy. The study with 96 eligible patients could not show any difference between the prolonged schedule and the short-term treatment [18] . Therefore, prior to the availability of vinflunine, only empirical and 'off-label' treatment options were available. Clearly, there was a strong medical need for an evidencebased and approved treatment option.
Vinflunine is a novel microtubule inhibitor selected for its particular mechanism of action [19] [20] [21] [22] . Vinflunine showed a high level of in vitro and in vivo antitumor activity, particularly in bladder cancer models, thus providing the rationale to investigate vinflunine in this indication [23, 24] .
Two phase II studies together with the international phase III registration trial formed the basis for the marketing authorization of vinflunine in Europe 2009 as monotherapy of adult patients with advanced or metastatic urothelial cancer after failure of a prior platinum-containing regimen [25] [26] [27] . The file was submitted to the European Medicines Agency only since Pierre Fabre had no partner for co-promotion in the United States at that time.
The vinflunine phase III study provides the highest level of evidence reported so far for second-line treatment in advanced or metastatic urothelial cancer (level of evidence 1b) [10] . The results favor vinflunine plus BSC versus BSC alone [overall survival of 6.9 vs. 4.3 months, p = 0.0403 (eligible population)]. In this study vinflunine reduced the risk of death by 23% compared to BSC (multivariate analysis adjusted for pre-specified prognostic factors, intention to treat population) without quality of life impairment while toxicities were manageable. Moreover, all the standard efficacy secondary endpoints (objective response rate, disease control rate, median progressionfree survival) consistently favored vinflunine + BSC over BSC [28] . Based on these results, vinflunine is currently the first and only approved second-line treatment recommended in the updated guidelines for the treatment of metastatic bladder cancer of the European Association of Urology (EAU) as well as of the European Society of Medical Oncology (ESMO) [10, 29] .
In addition, data from the vinflunine research program defined and validated an array of independent adverse prognostic factors for overall survival in patients failing platinum-based chemotherapy (hemoglobin, liver metastases, performance status). These prognostic factors have to be considered for stratification in future trials and for assessing data from existing trials [17] .
The rationale for this retrospective study was to investigate the efficacy and safety of vinflunine treatment in advanced or metastatic urothelial cancer progressing during or after a prior platinum-containing regimen under 'real-life' clinical conditions in Germany. A further objective was to confirm the utility of patient selection using the second-line prognostic factors (as currently featured in the EAU and ESMO guidelines) in this setting.
Methods
Patient records were eligible for inclusion into this cohort if the patients had been diagnosed to have a histologically proven, locally advanced or metastatic urothelial cancer, if they had had a documented relapse/progression after prior platinum-containing chemotherapy (platinum pretreatment could be administered with neoadjuvant, adjuvant or palliative intention) and if a treatment with vinflunine had been performed after only one regimen of platinum-based therapy. Further selection criteria included age ≥ 18 years, WHO Eastern Cooperative Oncology Group (ECOG) performance status 0 or 1 prior to vinflunine therapy, presence of not more than one negative second-line prognosis factor (WHO ECOG performance status 1, hemoglobin <10 g/dl, liver metastases), adequate antiemetic and anticonstipation management during the vinflunine treatment phase, vinflunine therapy performed according to the prescribing information and completion of vinflunine therapy (retrospective documentation). Patient records were excluded in case of brain metastases or meningeal metastases and in case vinflunine was prescribed not in concordance with the conditions described in the marketed drug summary of product characteristic (creatinine clearance <20 ml/ min, Child-Pugh status C, prothrombin time <50%, bilirubin >5× upper limit of normal, transaminases >6× upper limit of normal, γ-glutamyl transferase >15× upper limit of normal, pregnant or breast-feeding women, hypersensitivity to vinflunine or other vinca alkaloids, active infections within 2 weeks of starting therapy and neutrophil counts <1,500/mm 3 or platelets <100,000/ mm 3 ) [27] .
Prior to the start of the project, the protocol was submitted to an independent ethics committee; the project received a positive vote on 28.02.2012. Centers with experience in vinflunine treatment were independently screened nationwide. A total of 8 centers participated in this observation, with a balance between urological and oncological departments.
All eligible patients identified by the investigators who had been treated with vinflunine were included in the study. The following information was documented based on the patient charts for each included case: patient and disease characteristics, pretreatments, details of the vinflunine therapy, efficacy information (response information on the basis of Response Evaluation Criteria in Solid Tumors; imaging practice according to local protocol), the treating physician's and the patient's overall rating of the treatment (evaluation by the investigator), tolerability in terms of Common Terminology Criteria for Adverse Events toxicities ≥ grade 3 and any follow-up treatment after the vinflunine treatment period.
The data were centrally reviewed and checked for quality and completeness prior to entry into a Microsoft Access ® relational database. After database closure a descriptive statistical analysis was performed using SAS ® version 9.2 (SAS Institute Inc., Cary, N.C., USA). Continuous data were summarized with the following items: frequency, mean, standard deviation, median, minimum, maximum, 25% quartile and 75% quartile, if relevant. Categorical data were presented in contingency tables with frequencies and percentages of each modality (including missing data modality); 95% CIs were calculated following the exact method.
Results

Patient Characteristics
A total of 21 patient records from the 8 participating centers were collected. These records cover an overall vinflunine treatment period from February 2010 to March 2012. The included population was predominantly male (90.5%), had a median age of 63.0 years (range 45.0-83.0) and an ECOG performance status of 0 (61.9%) to 1 (38.1%). 48 and 24% of the patients had renal or hepatic dysfunction, respectively; only 1 patient showed a pretreatment hemoglobin level of <10 g/dl. The primary tumor was predominantly located in the urinary bladder (85.7%) and had a high grading (81.0%).
All patients underwent platinum-based (76.2% cisplatin, 23.8% carboplatin) therapy before receiving vinflunine -23.8% (n = 5) as adjuvant and 76.2% (n = 16) as palliative first-line treatment. In case of recurrence or progress after platinum-based therapy, patients received vinflunine as first-or second-line treatment. Objective response rate and disease control rate to platinum-containing palliative first-line therapy in the 16 patients with locally advanced/metastatic disease was 31.3 and 56.3%, respectively. The patient data are summarized in table 1 .
Efficacy
Complete and partial response to vinflunine treatment was observed in 1 (4.8%) and 3 (14.3%) out of the 21 included patients, resulting in an objective response rate of 19.1%. Stable disease was reported in 6 patients (28.6%), for a disease control rate of 47.7%. The remaining 9 and 2 patients showed progressive disease or were not evaluable, respectively. Details of the response data are shown in table 2 . The median progression-free survival under vinflunine amounted to 4.4 months (n = 20; 95% CI 2.6-6.6), the median overall survival was 6.2 months (95% CI 3.9-10.7).
Tolerability
The 21 patients included in this observation received a total of 111 vinflunine cycles, with a median number of 4.0 cycles per patient (range 2.0-27.0). This number of cycles reflects two types of treatment schedules: some physicians predetermined a fixed number of cycles (usually 4-6) when vinflunine treatment was first administered, others offered vinflunine up to progression or unacceptable toxicity according to the prior clinical trials. The starting doses ranged from 250 to 320 mg/m 2 with 38.1, 47.6 and 14.3% of the patients receiving 300-320, 280 or 250 mg/ m 2 , respectively. Dose increase was observed in 19.0% and dose reduction in 9.5% of the patients. The main reasons for treatment discontinuation were progression (42.8%), planned number of cycles reached (28.6%), worsening of performance status (14.3%) and patient decision (9.5%); only 1 patient (4.8%) discontinued treatment due to reasons associated with toxicity. All patients received antiemetic prophylaxis and 90.5% also laxative prophylaxis during the vinflunine treatment.
The percentage of patients experiencing any toxicity (Common Toxicity Criteria grade ≥ 3) amounted to 42.9%. The frequency of hematologic and nonhematologic events was 38.1 and 4.8%, respectively. The reported events were leukopenia (33.3%), neutropenia (9.5%), anemia (9.5%) and hyperglycemia (4.8%).
The reported overall satisfaction rate with the treatment was 90.5 and 61.9% among patients and physicians, respectively (moderately satisfied or satisfied). Satisfaction rated by physicians was higher considering tolerability, assessed as adequate to good in the majority (95.2%) of patients, with only 4.8% deemed poor.
A total of 33.3% of the patients receive further antitumor treatment after vinflunine: gemcitabine-paclitaxel 14.3%, gemcitabine-carboplatin 4.8%, paclitaxel-carboplatin 4.8%, gemcitabine-monotherapy 4.8% and radiation 9.5%.
Discussion
Palliative second-line treatment of urothelial cancer is a challenging indication as the considered patients are frequently older than those managed for other tumors, have a limited performance status, suffer from multiple comorbidities and have already been treated with platinum-containing combination chemotherapy. Before the registration of vinflunine, this indication represented an unmet medical need [30] . The vinflunine pivotal studies provided the grounds for an evidence-based and registered treatment option [10, 27] . Interventional clinical studies, however, fail to adequately reflect the 'real-life' situation in clinical routine. This retrospective study provides initial information about the patients that were actually treated with vinflunine and the associated effectiveness and toxicity profile. The sample of 21 current patient records (years 2010-2012) was collected from urological/oncological clinics and one medical practice; the selection of centers is consistent with the treatment situation for these patients in Germany. The observation was started very early after the registration of vinflunine in Europe, which explains the low number of recruited patients at that time: the centers were not used to this treatment as a standard of care for patients after failure of platinum-containing therapy. In addition, many of the patients were in very bad condition and not eligible for any further chemotherapy.
One of the secondary aims of our investigation was to assess the influence of second-line prognostic factors as established from the vinflunine phase II and III trials (performance status, liver metastases and hemoglobin) [17] . Despite the selection of patients with a maximum of one risk factor (risk factor for clinical trial stratification), the baseline data obtained in our observation showed that an unfavorable prognosis group was selected in this routine practice sample. This was evidenced by the limited objective response rate (31.3%) and disease control rate (56.3%) obtained during prior platinum-based first-line treatment as compared to the literature [8, 12, 31, 32] . In this context, it would have been interesting to further investigate patient profiles in terms of concomitant diseases and toxicities from first-line treatment. However, due to the retrospective character of this observation, such in- [33] [34] [35] [36] suggest that -besides the known second-line prognostic factors -additional factors such as prior response to first-line treatment, progression-free survival after first-line treatment and time between prior treatment and initiation of second-line treatment could be relevant with regard to the assessment of the patient's risk profile and for patient selection in future clinical trials.
In summary, the patient cohort in this retrospective observation is representative of patients with advanced or metastasized urothelial carcinoma eligible for vinflunine treatment and thus reflects daily practice. Regarding efficacy, in all of the pivotal trials investigating vinflunine monotherapy in platinum-pretreated patients, objective response rates of 8.6-17.6%, disease control rates of 41.1-66.7%, median progression-free survival times of 2.8-3.0 months and median overall survival times of 6.6-8.2 months were reported [25, 26, 28] . In our investigation, we were able to confirm previously published data with an objective response rate of 19.1%, a disease control rate of 47.7%, a median progression-free survival of 4.4 months and a median overall survival of 6.2 months ( table 3 ) . Apart from the limitations of the cohort sample size, it should be clarified that the reason of death was not reported in the present work, impeding further detailed analysis of the survival parameter. The observed tolerability was adequate and toxicities were consistent with the known safety profile. This was also reflected in an adequate exposure to vinflunine, with a median number of 4 cycles and a maximum of 27 cycles, 80.9% of patients receiving the standard starting doses of 280/320 mg/m 2 , a very low rate of dose reductions (9.5%) and toxicity-related treatment discontinuations (4.8%). These results led to a high satisfaction rate of 90.5 and 61.9% on the side of the patients and the physicians, respectively.
Conclusions
For patients with progressive disease after treatment with platinum-containing chemotherapy, vinflunine is currently the only registered option, with clinical results at the highest evidence level available so far (level of evidence 1b). This retrospective study confirms that the clinical outcomes obtained from routine medical practice in Germany are in line with the data observed in clinical trials. Due to the limited sample size and the retrospective character of our observation, our results require further confirmation from prospective studies aimed to evaluate the impact of prognosis factors. However, as a result of this analysis, additional factors such as prior response to first-line treatment, progressionfree survival after first-line treatment and time between prior treatment and initiation of second-line should be implemented in the assessment of the patient's risk profile and for patient selection in these future clinical trials. 
